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Peritoneal  splenosis  occurs  rarely  [1]  and  is  difﬁcult  to  diagnose  because  it  can  mimic
peritoneal  conditions  or  solid  organ  tumours  [1,2]. We  report  a  case  of  diffuse  peritoneal
splenosis  mimicking  peritoneal  carcinomatosis,  diagnosis  of  which  was  conﬁrmed  through
the  laparoscopic  ablation  of  a  nodule  which  was  examined  histologically.
Observation
Mrs  RJ,  aged  65,  was  referred  to  us  for  exploration  of  abdominal  lymphadenopathies  found
by  ultrasound  following  abdominal  pain.  The  patient  was  in  a  generally  good  condition,
stage  1  on  the  WHO  performance  status  scale.  In  her  history,  cancer  of  the  cervix  of  the
uterus  had  been  found  in  1995  (a  FIGO  classiﬁcation  grade  IA,  slightly  invasive,  intra-
epithelial  malpighian  carcinoma),  treated  by  extended  total  hysterectomy  with  lymph
node  dissection,  which  proved  negative,  and  splenectomy  in  August  1964  following  a  trafﬁc
accident.
An  ultrasonography  (US)  in  our  department  revealed  oval  lesions  isoechoic  with
the  liver.  These  lesions  were  intraperitoneal  in  the  epigastric  region,  so  that  lym-
phadenopathy  was  suspected  (Fig.  1).  A  thoraco-abdominopelvic  CT  found  many  isodense
nodular  formations  near  the  liver;  they  were  intraperitoneal,  one  centimetre  in  size
with  homogenous  enhancement  on  the  contrast-enhanced  venous  phase  images.  These
nodules  were  unchanged  in  a  second  CT  performed  4  months  later  to  assess  the
progress  of  the  lesions  given  the  patient’s  satisfactory  clinical  state  (Fig.  2).  In
addition,  an 18F-FDG  PET  CT  found  no  metabolic  hyperﬁxation  indicating  neoplastic  recur-
rence  or  a  high  grade  lymphoma  (Fig.  3).  The  patient’s  previous  cancer  history  had
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Figure 1. Ultrasonography axial slices. Intraperitoneal, well circumscribed, oval, hypoechoic nodules.
Figure 2. Clearly delimited homogeneous nodules, anterior to the gastric antrum and in the right iliac fossa, isodense to the liver at
unenhanced CT images and with intense and homogenous enhancement on the contrast enhancement CT images. a: CT: axial unenhanced
CT image (December 2008); b: CT: axial contrast-enhanced portal phase CT image (December 2008); c: CT: axial contrast-enhanced portal
phase CT images (April 2009).
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sitive  than  colloid  hepatosplenic  scintigraphy  [1,2,5,9].
Due  to  the  fact  that  uterine  cancers  can  metastasise  on
the  surface  of  the  peritoneum  and  the  patient’s  historyigure 3. 18F-FDG PET scan: axial and coronal slices. No hyperﬁx
ed  us  to  suspect  peritoneal  carcinomatosis  and  to  recom-
end  a  biopsy.  Laparoscopy  was  performed  with  excision
f  a  nodule.  Macroscopic  examination  showed  a  3  g  nod-
le,  well  delimited  by  a  capsule,  with  the  appearance  of
plenic  parenchyma  on  sectioning.  Under  the  microscope,
he  nodule  was  well  circumscribed  by  a  thin  ﬁbrous  capsule
elimiting  splenic  parenchyma  composed  of  non-malignant
ed  and  white  pulp.  The  patient’s  history  of  post-traumatic
plenectomy  led  to  the  diagnosis  of  peritoneal  splenosis.
iscussion
plenosis  is  the  development  of  fragments  of  spleen  in  the
rganism.  It  is  secondary  to  splenectomy  usually  after  trau-
atic  rupture  [1—3]. The  spleen  fragments  or  splenules  may
evelop  anywhere  in  the  abdominal  cavity,  the  peritoneal
avity  being  the  most  common  location.  They  can  occur  in
he  thorax  if  there  is  associated  rupture  of  the  diaphragm
4].  They  are  different  entities  from  accessory  or  supernu-
erary  spleens  which  are  embryonic  migration  anomalies
f  the  primitive  splenic  islands  [1,4,5].  Peritoneal  spleno-
is  is  usually  discovered  by  chance  during  surgery,  autopsy
r  imaging  [2].  It  is  sometimes  diagnosed  when  there  are
ainful  abdominal  or  pelvic  symptoms  secondary  to  infarc-
ion  due  to  torsion,  spontaneous  rupture,  digestive  occlusion
r  a  mass  effect  on  adjacent  structures  [1,2,5,6].  With
S,  splenules  appear  hypoechoic  relative  to  the  hepatic
arenchyma,  uniform,  clearly  circumscribed,  and  with  a
einforced  posterior  echo  [2].  Recent  work  [4]  has  shown
hat  the  use  of  an  ultrasound  contrast  agent  makes  dif-
erential  diagnosis  possible  between  splenosis  implants  and
eritoneal  metastases.  Bertolotto  et  al.  [4]  showed  that
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C in the nodules ventral to the gastric antrum.
nhancement  of  splenosis  nodules  was  intense  with  early
ash-out,  unlike  peritoneal  carcinomatosis  nodules  which
how  progressive  enhancement  without  wash-out.  Contrast-
nhanced  ultrasound  is  thus  a  valid  alternative  to  other
maging  methods,  particularly  CT,  which  is  a  source  of  irra-
iation.
In CT,  these  nodules  are  hypo-  or  isodense  relative  to
he  liver,  and  have  similar  enhancement  kinetics  to  that
f  the  spleen,  with  heterogeneity  in  the  arterial  phase  and
omogenisation  in  the  venous  phase  [7—9]. In  our  observa-
ion,  the  arterial  phase  was  not  performed:  it  would  have
llowed  better  characterisation  of  the  lesion.
In  MRI,  the  splenosis  nodules  are  hypointense  in  T1  and  T2
nd  in  T1  are  heterogeneously  enhanced  early  in  the  arterial
hase  after  injection  of  gadolinium,  becoming  homogenous
n  the  late  phase  [2].  In  addition,  MRI  can  conﬁrm  the  diagno-
is  if  a  superparamagnetic  contrast  agent  is  injected.  Roussel
t  al.  [2]  thus  diagnosed  splenosis  in  a  patient  with  a  lesion
imicking  an  exophytic  hepatic  tumour  by  injecting  super-
aramagnetic  contrast  agent  containing  iron  oxide  (SPIO:
uperParamagnetic  Iron  Oxide).
Another  imaging  method  which  can  conﬁrm  the  diagnosis
f  splenosis  is  scintigraphy:  Chagnaud  et  al.  [1]  diagnosed
eritoneal  splenosis  when  confronted  with  a  right  retroperi-
oneal  mass  using  splenic  scintigraphy  selective  for  altered
ed  blood  cells  labelled  with  technetium  99m,  more  sen-f  cancer,  we  considered  lymphadenopathies  then  perit-
neal  carcinomatosis,  which  is  characterised  by  nodules,
scites  and  thickening  of  the  peritoneal  membranes  [8,9].
T  is  the  examination  of  choice  for  evaluating  peritoneal
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carcinomatosis.  It  is  often  preceded  by  an  ultrasound  exam-
ination  which  can  detect  any  intraperitoneal  effusion.  Given
the  good  general  condition  of  the  patient  and  15  years  free
of  relapse  after  treatment  of  the  tumour,  peritoneal  carci-
nomatosis  was  not  a  very  likely  diagnosis.
The  other  important  differential  diagnoses  to  con-
sider  were  accessory  spleens,  polysplenia,  adenomegalies,
endometriotic  nodules  and  desmoid  tumours  [2,3,9,10].
Accessory  spleens  most  often  occur  in  the  hilum  of  the
spleen,  the  spleno-pancreatic  ligament  and  gastrosplenic
ligament  [1,9]. They  are  smaller  and  fewer  in  number  and
in  imaging  have  the  same  characteristics  as  the  ortho-
topic  spleen  [9].  Polysplenia,  often  associated  with  other
visceral  abnormalities,  particularly  with  an  azygos  continua-
tion  of  the  caudal  vena  cava,  is  characterised  by  a  spleen
divided  into  two  to  six  splenules  found  in  the  left  or  right
hypochondrium  [9].  Adenomegalies  occur  along  the  vascu-
lar  axes.  Endometriosis  nodules  are  looked  for  in  a  woman
with  chronic  pelvic  pain.  They  can  occur  anywhere  in  the
abdominopelvic  cavity  but  are  usually  found  in  the  peri-
toneum  and  pelvic  organs  and  are  rarely  as  large  [3].
Finally,  a  desmoid  tumour  or  benign  ﬁbromatosis  classi-
cally  occurs  after  colectomy  surgery.  In  imaging,  the  rather
moderate  enhancement  of  these  well-deﬁned  homogeneous
tissue  lesions  is  variable  [3].  When  the  diagnosis  of  perit-
oneal  splenosis  has  not  been  considered,  as  was  the  case
in  our  observation,  diagnosis  is  conﬁrmed  by  histological
examination  after  biopsy  or  excision  of  a  nodule.
Conclusion
Peritoneal  splenosis  is  rare,  particularly  in  the  diffuse  form.
A  history  of  post-traumatic  splenectomy  should  bring  it  to
mind  when  faced  with  any  nodule  or  single  or  multiple
intraperitoneal  mass,  even  in  a  patient  with  a  history  of
neoplasia.  CT  helps  to  characterise  the  lesion.
Contrast-enhanced  ultrasound,  MRI  with  injection  of  a
superparamagnetic  contrast  agent  and  scintigraphy  with
technetium  99m  labelled  altered  red  blood  cells  can  help
[ report  893
onﬁrm  a diagnosis  of  peritoneal  splenosis  and  avoid  any
nvasive  action.
isclosure of interest
he  authors  declare  that  they  have  no  conﬂicts  of  interest
oncerning  this  article.
eferences
[1] Chagnaud C, Champsaur P, Di Costanzo V, Petit PH, Chamati
S, Chariﬁ AB, et al. Splénose péritonéale simulant une masse
retropéritonéale droite. J Radiol 1998;79:1407—9.
[2] Roussel A, Petit E, Mallet L, Zins M. Splénose : intérêt de l’IRM
avec injection de produit de contraste superparamagnétique.
J Radiol 2008;89:1944—6.
[3] Levy AD, Shaw JC, Sobin LH. Secondary tumors and tumorlike
lesions of the peritoneal cavity: imaging features with patho-
logic correlation. Radio Graphics 2008;29:347—415.
[4] Bertolotto M, Quaia E, Zappetti R, Cester G, Turoldo A. Dif-
ferential diagnosis between splenic nodules and peritoneal
metastases with contrast-enhanced ultrasound based on signal-
intensity characteristics during the late phase. Radiol Med
2009;114(1):42—51.
[5] Brancatelli G, Vilgrain V, Zappa M, Lagalla R. Case 80: Splenosis.
Radiology 2005;234:728—32.
[6] Merran S, Karila-Cohen P, Servois V. Scanographie de la
rate : anatomie normale, variants et pièges. J Radiol
2007;88:549—58.
[7] Vital Durand D, Joliot AY, Beaumont X, Levrat R. La
splénose. Revue de 117 observations. Gastroenterol Clin Biol
1981;5:758—64.
[8] Brewster DC. Splenosis: report of two cases and review of lit-
erature. Am J Surg 1973;126:14—9.
[9] Bessoud B. Traumatismes de la rate. In: Imagerie médicale.
Imagerie de l’abdomen sous la direction de Vilgrain V et
Régent D. Édition 2010. Lavoisier: Médecines Sciences Publi-
cations;2010. p. 582-89.
10] Fleming CR, Dickson ER, Harrison Jr EG. Splenosis: autotrans-
plantation of splenic tissue. Am J med 1976;61:414—9.
